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Abstract of JP2002280029 

PROBLEM TO BE SOLVED: To excellently 
keep a wetting state of an electrolyte 
membrane to optimize the power generation 
capacity of a fuel cell, to reduce the 
consumption amount of pure water for wetting, 
and to prevent water plugging. SOLUTION: A 
fuel cell system is equipped with a fuel cell 
stack 1 constituted by interposing the 
electrolyte membrane between an air 
electrode 1b and a hydrogen electrode 1a; a 
hydrogen gas passage L1 for supplying air and 
hydrogen gas to the fuel cell stack 1; and a 
humidifier 5 for humidifying air and hydrogen 
gas to be supplied to the fuel cell stack 1 
through the hydrogen gas supply passage L1, 
and the fuel cell system is controlled with a 
control unit 18. The control unit 18 is equipped 
with a power generating state detection means 
for detecting a power generating state of the 
fuel cell stack 1; and a humidification control 
means for controlling a gas humidifying means 
so as to control a dew point of at least one of 
oxidizing agent gas and fuel gas supplied to 
the fuel cell with the gas supply means, 
according to a power generating state 
detected with the power generating state 
detection means. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] While being constituted by an oxidizer pole and the fuel (electrode on 
both sides of an electrolyte membrane and supplying oxidant gas to the above- 
mentioned oxidizer pole side The fuel cell which fuel gas is supplied to the above- 
mentioned fuel electrode side, and is generated, and a gas supply means to supply 
oxidant gas and fuel gas to the above-mentioned fuel cell, In the control unit of the 
fuel cell system which controls the fuel cell system equipped with a gas 
humidification means to humidify the oxidant gas and fuel gas which are supplied to 
the above-mentioned fuel cell by the above-mentioned gas supply means The 
generation-of-electrical-energy condition detected with a generation-of- 
electrical-energy condition detection means to detect the generation-of- 
electrical-energy condition of the above-mentioned fuel cell, and the above- 
mentioned generation-of-electrical-energy condition detection means is embraced. 
The control unit of the fuel cell system characterized by having the oxidant gas 
supplied to the above-mentioned fuel cell by the above-mentioned gas supply 
means, and the humidification control means which controls the above-mentioned 
gas humidification means to control one [ at least ] dew-point of fuel gas. 
[Claim 2] The above-mentioned humidification control means is the control unit of 
the fuel cell system according to claim 1 characterized by controlling the above- 
mentioned gas humidification means to make the dew-point of oxidant gas and/or 
fuel gas higher than the time of the predetermined load of the above 1st when the 
generation-of-electrical-energy condition detected by the above-mentioned 
generation-of-electrical-energy condition detection means is in a heavy load 
condition higher than the 1st predetermined load. 

[Claim 3] When the generation-of-electrical-energy condition detected by the 
above-mentioned generation-of-electrical-energy condition detection means is in 
a low loading condition lower than the 2nd predetermined load set as the value 
lower than the predetermined load of the above 1 st, the above-mentioned 
humidification control means While controlling the above-mentioned gas supply 
means to make higher than the time of the predetermined load of the above 2nd 
the ratio of the oxidant gas supplied to the generation-of-electrical-energy 
condition of the above-mentioned fuel cell, and/or fuel gas The control unit of the 
fuel cell system according to claim 1 characterized by controlling the above- 
mentioned gas humidification means to make the dew-point of oxidant gas and/or 
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fuel gas higher than the time of the predetermined load of the above 2nd. 
[Claim 4] It is the control unit of the fuel cell system of the publication [ be / 
they / any of claims 1-3 ] which carries out [ a humidification medium flowing into 
the humidification medium passage which has semipermeable membrane, the 
above-mentioned gas humidification means being equipped with the humidifier style 
which oxidant gas and fuel gas, and a humidification medium contact through the 
above-mentioned semipermeable membrane, and humidifies oxidant gas and fuel 
gas, and the above-mentioned humidification control means controlling the flow 
rate of the cooling medium which supplies to the above-mentioned humidification 
medium passage, and controlling the dew-point of the above-mentioned oxidant 
gas and/or fuel gas, and ] as the description. 

[Claim 5] The oxidant gas feeder current way which supplies oxidant gas to the 
above-mentioned fuel cell from the above-mentioned gas supply means, And/or, 
the detour passage which is established in the fuel gas feeder current way which 
supplies fuel gas to the above-mentioned fuel cell from the above-mentioned gas 
supply means, bypasses the above-mentioned gas humidification means and 
supplies oxidant gas and/or fuel gas to the above-mentioned fuel cell, A flow 
control means to adjust the quantity of gas flow which passes through the above- 
mentioned detour passage, So that the rate of the quantity of gas flow which 
passes the above-mentioned gas humidification means, and the quantity of gas 
flow which passes through the above-mentioned detour passage may be adjusted 
and the dew-point of the above-mentioned oxidant gas and/or fuel gas may be 
controlled The control unit of a fuel cell system given in any of claims 1-4 
characterized by having further the flow rate control means which controls a flow 
control means they are. 

[Claim 6] While being constituted by an oxidizer pole and the fuel electrode on 
both sides of an electrolyte membrane and supplying oxidant gas to the above- 
mentioned oxidizer pole side The fuel cell which fuel gas is supplied to the above- 
mentioned fuel electrode side, and is generated, and a gas supply means to supply 
oxidant gas and fuel gas to the above-mentioned fuel cell, In the control unit of the 
fuel cell system which controls the fuel cell system equipped with a gas 
humidification means to humidify the oxidant gas and fuel gas which are supplied to 
the above-mentioned fuel cell by the above-mentioned gas supply means The 
temperature of the above-mentioned fuel cell detected with a temperature 
detection means to detect the temperature of the above-mentioned fuel cell, and 
the above-mentioned temperature detection means is embraced. The control unit 
of the fuel cell system characterized by having the oxidant gas supplied to the 
above-mentioned fuel cell by the above-mentioned gas supply means, and the 
dew-point control means which controls the above-mentioned gas humidification 
means to control one [ at least ] dew-point of fuel gas. 

[Claim 7] The above-mentioned dew-point control means is the control unit of the 
fuel cell system according to claim 6 characterized by making low the dew-point of 
the above-mentioned oxidant gas and/or fuel gas, so that the temperature of the 
above-mentioned fuel cell detected with the above-mentioned temperature 
detection means is low. 

[Claim 8] The above-mentioned dew-point control means is the control unit of the 
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fuel cell system according to claim 6 characterized by controlling the above- 
mentioned gas humidification means to make the dew-point of oxidant gas higher 
than the dew-point of fuel gas when the temperature of the fuel cell detected with 
the above-mentioned temperature detection means is higher than predetermined 
temperature. 

[Claim 9] The above-mentioned dew-point control means is the control unit of the 
fuel cell system according to claim 6 characterized by controlling the above- 
mentioned gas humidification means to make the dew-point of oxidant gas lower 
than the dew-point of fuel gas when the temperature of the fuel cell detected with 
the above-mentioned temperature detection means is lower than predetermined 
temperature. 

[Claim 10] It is the control unit of the fuel cell system of the publication [ be / 
they / any of claims 6-9 ] which carries out [ a humidification medium flowing into 
the humidification medium passage which has semipermeable membrane, the 
above-mentioned gas humidification means being equipped with the humidifier style 
which oxidant gas and fuel gas, and a humidification medium contact through the 
above-mentioned semipermeable membrane, and humidifies oxidant gas and fuel 
gas, and the above-mentioned humidification control means controlling the flow 
rate of the cooling medium which supplies to the above-mentioned humidification 
medium passage, and controlling the dew-point of the above-mentioned oxidant 
gas and/or fuel gas, and ] as the description. 

[Claim 11] The oxidant gas feeder current way which supplies oxidant gas to the 
above-mentioned fuel cell from the above-mentioned gas supply means, And/or, 
the detour passage which is established in the fuel gas feeder current way which 
supplies fuel gas to the above-mentioned fuel cell from the above-mentioned gas 
supply means, bypasses the above-mentioned gas humidification means and 
supplies oxidant gas and/or fuel gas to the above-mentioned fuel cell, A flow 
control means to adjust the quantity of gas flow which passes through the above- 
mentioned detour passage, So that the rate of the quantity of gas flow which 
passes the above-mentioned gas humidification means, and the quantity of gas 
flow which passes through the above-mentioned detour passage may be adjusted 
and the dew-point of the above-mentioned oxidant gas and/or fuel gas may be 
controlled The control unit of a fuel cell system given in any of claims 6-10 
characterized by having further the flow rate control means which controls a flow 
control means they are. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used as driving sources, such as an 
automobile, and relates to the control unit of the fuel cell system which faces 
driving a fuel cell in detail about the control unit of the fuel cell system which 
drives the fuel cell which generates electricity by supplying air as hydrogen gas 
and oxidant gas as fuel gas, and controls the dew-point of air and/or hydrogen gas. 

[0002] 

[Description of the Prior Art] As a conventional fuel cell system, what used the 
so-called fuel cell stack is known as a source of a generation of electrical energy. 
It comes to carry out two or more laminatings of the fuel cell structure which the 
fuel cell stack consisted of on both sides of the solid-state polyelectrolyte film 
with the oxidizer pole and the fuel electrode through a separator/As a fuel cell 
system using such a fuel cell stack, what is indicated, for example by JP,10- 
255828,A is known. 

[0003] By the fuel cell system currently indicated by this JP,1 0-255828 A the 
polymer electrolyte fuel cell which operates at low temperature comparatively is 
explained by by supplying hydrogen as air and a fuel as an oxidizer. Moreover, in 
this conventional fuel cell system, it made it face that a fuel cell generated 
electricity, and since it was necessary to maintain in the condition of fully carrying 
out humidity of the solid-state polyelectrolyte film, actuation which humidifies the 
air and hydrogen which are supplied to a fuel cell using pure water was carried out. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in said conventional fuel cell 
system, it faces carrying out humidity of the solid-state polyelectrolyte film, and if 
there are too few amounts of humidification to the oxidant gas and/or fuel gas (it 
is only hereafter called the "distributed gas".) which are supplied to a fuel cell, an 
electrolyte membrane will dry, and the problem that sufficient generated output 
cannot be obtained occurs. 

[0005] On the other hand, in the conventional fuel cell system, when there are too 
many amounts of humidification to distributed gas, the consumption of the pure 
water used as an object for humidification may increase, or the amount of water of 
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condensation in a fuel cell may increase. The water remaining in which the water of 
condensation becomes is hard to be discharged from the inside of a fuel cell when 
it comes to such a condition, and a lot of water piles up occurs, sufficient 
generated output may be unable to be obtained and the problem which promotes 
degradation of the component part of a fuel cell further occurs. 
[0006] Then, this invention is proposed in view of the problem mentioned above, 
and it offers control of the pure-water consumption for humidification, and the 
control unit of the fuel cell system which can prevent water remaining while it 
maintains the damp or wet condition of an electrolyte membrane good and 
optimizes the generation-of-electrical-energy capacity of a fuel cell. 
[0007] 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem, in invention concerning claim 1 While being constituted by an oxidizer pole 
and the fuel electrode on both sides of an electrolyte membrane and supplying 
oxidant gas to the above-mentioned oxidizer pole side The fuel cell which fuel gas 
is supplied to the above-mentioned fuel electrode side, and is generated, and a gas 
supply means to supply oxidant gas and fuel gas to the above-mentioned fuel cell, 
In the control unit of the fuel cell system which controls the fuel cell system 
equipped with a gas humidification means to humidify the oxidant gas and fuel gas 
which are supplied to the above-mentioned fuel cell by the above-mentioned gas 
supply means The generation-ol^electrical-energy condition detected with a 
generation-of-electrical-energy condition detection means to detect the 
generation-ol^electrical-energy condition of the above-mentioned fuel cell, and 
the above-mentioned generation-of-electrical-energy condition detection means is 
embraced. It has the oxidant gas supplied to the above-mentioned fuel cell by the 
above-mentioned gas supply means, and the humidification control means which 
controls the above-mentioned gas humidification means to control one [ at least ] 
dew-point of fuel gas. 

[0008] It is the control unit of a fuel cell system according to claim 1, and the 
above-mentioned humidification control means controls the above-mentioned gas 
humidification means by invention concerning claim 2 to make the dew-point of 
oxidant gas and/or fuel gas higher than the time of the predetermined load of the 
above 1st, when the generation-of-electrical-energy condition detected by the 
above-mentioned generation-of-electrical-energy condition detection means is in 
a heavy load condition higher than the 1 st predetermined load. 
[0009] In invention concerning claim 3, it is the control unit of a fuel cell system 
according to claim 1. The above-mentioned humidification control means When the 
generation-of-electrical-energy condition detected by the above-mentioned 
generation-of^electrical-energy condition detection means is in a low loading 
condition lower than the 2nd predetermined load set as the value lower than the 
predetermined load of the above 1 st While controlling the above-mentioned gas 
supply means to make higher than the time of a predetermined load the ratio of 
the oxidant gas supplied to the generation-of-electrical-energy condition of the 
above-mentioned fuel cell, and/or fuel gas, the above-mentioned gas 
humidification means is controlled to make the dew-point of oxidant gas and/or 
fuel gas higher than the time of the predetermined load of the above 2nd. 
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[0010] It is the control unit of a fuel cell system given in any of claims 1-3 they 
are, and it has the humidifier style which a humidification medium flows into the 
humidification medium passage which has semipermeable membrane, and oxidant 
gas and fuel gas, and a humidification medium contact through the above- 
mentioned semipermeable membrane, and humidifies oxidant gas and fuel gas, and 
the above-mentioned humidification control means controls the flow rate of the 
cooling medium which supplies to the above-mentioned humidification medium 
passage, and controls the dew-point of the above-mentioned oxidant gas and/or 
fuel gas by invention concerning claim 4. 

[001 1] In invention concerning claim 5, it is the control unit of a fuel cell system 
given in any of claims 1-4 they are. The oxidant gas feeder current way which 
supplies oxidant gas to the above-mentioned fuel cell from the above-mentioned 
gas supply means, And/or, the detour passage which is established in the fuel gas 
feeder current way which supplies fuel gas to the above-mentioned fuel cell from 
the above-mentioned gas supply means, bypasses the above-mentioned gas 
humidification means and supplies oxidant gas and/or fuel gas to the above- 
mentioned fuel cell, A flow control means to adjust the quantity of gas flow which 
passes through the above-mentioned detour passage, It has further the flow rate 
control means which controls a flow control means to adjust the rate of the 
quantity of gas flow which passes the above-mentioned gas humidification means, 
and the quantity of gas flow which passes through the above-mentioned detour 
passage, and to control the dew-point of the above-mentioned oxidant gas and/or 
fuel gas. 

[0012] In order to solve an above-mentioned technical problem, in invention 
concerning claim 6 While being constituted by an oxidizer pole and the fuel 
electrode on both sides of an electrolyte membrane and supplying oxidant gas to 
the above-mentioned oxidizer pole side The fuel cell which fuel gas is supplied to 
the above-mentioned fuel electrode side, and is generated, and a gas supply means 
to supply oxidant gas and fuel gas to the above-mentioned fuel cell, In the control 
unit of the fuel cell system which controls the fuel cell system equipped with a gas 
humidification means to humidify the oxidant gas and fuel gas which are supplied to 
the above-mentioned fuel cell by the above-mentioned gas supply means The 
temperature of the above-mentioned fuel cell detected with a temperature 
detection means to detect the temperature of the above-mentioned fuel cell, and 
the above-mentioned temperature detection means is embraced. It has the oxidant 
gas supplied to the above-mentioned fuel cell by the above-mentioned gas supply 
means, and the dew-point control means which controls the above-mentioned gas 
humidification means to control one [ at least ] dew-point of fuel gas. 
[0013] In invention concerning claim 7, it is the control unit of a fuel cell system 
according to claim 6, and the above-mentioned dew-point control means makes 
low the dew-point of the above-mentioned oxidant gas and/or fuel gas, so that the 
temperature of the above-mentioned fuel cell detected with the above-mentioned 
temperature detection means is low. 

[0014] It is the control unit of a fuel cell system according to claim 6, and the 
above-mentioned dew-point control means controls the above-mentioned gas 
humidification means by invention concerning claim 8 to make the dew-point of 
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oxidant gas higher than the dew-point of fuel gas, when the temperature of the 
fuel cell detected with the above-mentioned temperature detection means is 
higher than predetermined temperature. 

[0015] It is the control unit of a fuel cell system according to claim 6 f and the 
above-mentioned dew-point control means controls the above-mentioned gas 
humidification means by invention concerning claim 9 to make the dew-point of 
oxidant gas lower than the dew-point of fuel gas, when the temperature of the fuel 
cell detected with the above-mentioned temperature detection means is lower 
than predetermined temperature. 

[0016] In invention concerning claim 10, it is the control unit of a fuel cell system 
given in any of claims 6-9 they are. The above-mentioned gas humidification 
means It has the humidifier style which a humidification medium flows into the 
humidification medium passage which has semipermeable membrane, and oxidant 
gas and fuel gas, and a humidification medium are contacted through the above- 
mentioned semipermeable membrane, and humidifies oxidant gas and fuel gas. The 
above-mentioned humidification control means controls the flow rate of the cooling 
medium supplied to the above-mentioned humidification medium passage, and 
controls the dew-point of the above-mentioned oxidant gas and/or fuel gas. 
[0017] In invention concerning claim 11, it is the control unit of a fuel cell system 
given in any of claims 6-10 they are. The oxidant gas feeder current way which 
supplies oxidant gas to the above-mentioned fuel cell from the above-mentioned 
gas supply means, And/or, the detour passage which is established in the fuel gas 
feeder current way which supplies fuel gas to the above-mentioned fuel cell from 
the above-mentioned gas supply means, bypasses the above-mentioned gas 
humidification means and supplies oxidant gas and/or fuel gas to the above- 
mentioned fuel cell, A flow control means to adjust the quantity of gas flow which 
passes through the above-mentioned detour passage, It has further the flow rate 
control means which controls a flow control means to adjust the rate of the 
quantity of gas flow which passes the above-mentioned gas humidification means, 
and the quantity of gas flow which passes through the above-mentioned detour 
passage, and to control the dew-point of the above-mentioned oxidant gas and/or 
fuel gas. 
[0018] 

[Effect of the Invention] Since a gas humidification means is controlled to control 
one [ at least ] dew-point of the oxidant gas supplied to a fuel cell, and fuel gas 
according to invention concerning claim 1, while being able to control at the 
optimal dew-point, being able to supply oxidant gas or fuel gas to a fuel cell, 
maintaining the damp or wet condition of an electrolyte membrane good and 
optimizing the generation-of-electrical-energy capacity of a fuel cell, control of 
the pure-water consumption for humidification and prevention of water remaining 
can be carried out. That is, irrespective of the operational status of a fuel cell, by 
maintaining the damp or wet condition of an electrolyte membrane good, the 
generating efficiency fall by desiccation of an electrolyte membrane or water 
remaining can be controlled, the generation-of-electrical-energy capacity of a fuel 
cell can be optimized, and, according to invention concerning claim 1, control of 
the pure-water consumption for humidification can be further realized in the time 
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of a heavy load condition and a low loading condition as compared with the case 
where it considers as the same dew-point. 

[0019] Since according to invention concerning claim 2 the dew-point of oxidant 
gas and/or fuel gas is made higher than the time of the 1st predetermined load 
when it is in a heavy load condition higher than the 1st predetermined load, 
desiccation of the electrolyte membrane which is easy to generate in the heavy 
load condition of a fuel cell can be prevented. 

[0020] When a generation-of-electrical-energy condition is in a low loading 
condition lower than the 2nd predetermined load set as the value lower than the 
predetermined load of the above 1st according to invention concerning claim 3 
While making higher than the time of the predetermined load of the above 2nd the 
ratio of the oxidant gas supplied to the generation-of-electrical-energy condition 
of a fuel cell, and/or fuel gas Since the dew-point of oxidant gas and/or fuel gas is 
made higher than the time of a predetermined load While enlarging the rate of flow 
in oxidant gas and/or the fuel cell of fuel gas and being able to control water 
remaining Desiccation of the electrolyte membrane by having enlarged the rate of 
flow of oxidant gas and/or fuel gas can be prevented, and desiccation prevention 
and water remaining prevention of an electrolyte membrane can more certainly be 
reconciled as compared with invention concerning claim 1 and claim 2. 
[0021] Since according to invention concerning claim 4 the flow rate of the cooling 
medium supplied to humidification medium passage is controlled and the dew-point 
of oxidant gas and/or fuel gas is controlled, while being able to control at the 
optimal dew-point, being able to supply oxidant gas or fuel gas to a fuel cell, 
maintaining the damp or wet condition of an electrolyte membrane good and 
optimizing the generation-of-electrical-energy capacity of a fuel cell, it is 
realizable to prevent control of the pure-water consumption for humidification and 
water remaining. 

[0022] Since according to invention concerning claim 5 the rate of the quantity of 
gas flow which passes a gas humidification means, and the quantity of gas flow 
which passes through detour passage is adjusted and the dew-point of oxidant gas 
and/or fuel gas is controlled, a dew-point is controllable independently by oxidant 
gas and fuel gas by having detour passage. Therefore, according to invention 
concerning this claim 5, as compared with invention concerning claim 1 - claim 3, 
further, the generating efficiency fall by desiccation of an electrolyte membrane or 
water remaining can be controlled, and the generation-of-electrical-energy 
capacity of a fuel cell can be optimized. Furthermore, according to invention 
concerning this claim 5, control of the pure-water consumption for humidification 
is realizable. 

[0023] Since one [ at least ] dew-point of the oxidant gas supplied to a fuel cell by 
the gas supply means and fuel gas is controlled according to the temperature of a 
fuel cell according to invention concerning claim 6, while being able to control at 
the optimal dew-point, being able to supply oxidant gas or fuel gas to a fuel cell, 
maintaining the damp or wet condition of an electrolyte membrane good and 
optimizing the generation-of-electrical-energy capacity of a fuel cell, control of 
the pure-water consumption for humidification and water remaining can be 
prevented. That is, irrespective of the operational status of a fuel cell, by 
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maintaining the damp or wet condition of an electrolyte membrane good, the 
generating efficiency fall by desiccation of an electrolyte membrane or water 
remaining can be controlled, the generation-of-electrical-energy capacity of a fuel 
cell can be optimized, and, according to invention concerning claim 6, control of 
the pure-water consumption for humidification can be further realized in the time 
of a heavy load condition and a low loading condition as compared with the case 
where it considers as the same dew-point. 

[0024] Since according to invention concerning claim 7 the dew-point of oxidant 
gas and/or fuel gas is made low and there is so little change of the maximum vapor 
tension to change of a dew-point that the temperature of a fuel cell is low when 
the temperature of a fuel cell is low, the rate of a moisture content to the amount 
of fuel gas and the amount of oxidant gas in the fuel electrode and oxidizer pole of 
a fuel cell increases, and it can respond to more moisture condensing. 
[0025] According to invention concerning claim 8, since the dew-point of oxidant 
gas is made higher than the dew-point of fuel gas when the temperature of a fuel 
cell is higher than predetermined temperature, the desiccation prevention of an 
electrolyte membrane and the generating prevention of water remaining in an 
oxidizer pole are realizable. 

[0026] According to invention concerning claim 9, since the dew-point of oxidant 
gas is made lower than the dew-point of fuel gas when the temperature of a fuel 
cell is lower than predetermined temperature, the water remaining generating 
prevention in an oxidizer pole is realizable. 

[0027] Since according to invention concerning claim 10 the flow rate of the 
cooling medium supplied to humidification medium passage is controlled and the 
dew-point of oxidant gas and/or fuel gas is controlled, while being able to control 
at the optimal dew-point, being able to supply oxidant gas or fuel gas to a fuel cell, 
maintaining the damp or wet condition of an electrolyte membrane good and 
optimizing the generation-of-electrical-energy capacity of a fuel cell, it is 
realizable to prevent control of the pure-water consumption for humidification and 
water remaining. 

[0028] Since according to invention concerning claim 11 the rate of the quantity of 
gas flow which passes a gas humidification means, and the quantity of gas flow 
which passes through detour passage is adjusted and the dew-point of oxidant gas 
and/or fuel gas is controlled, a dew-point is controllable independently by oxidant 
gas and fuel gas by having detour passage. Therefore, according to invention 
concerning this claim 5, as compared with invention concerning claim 1 - claim 3, 
further, the generating efficiency fall by desiccation of an electrolyte membrane or 
water remaining can be controlled, and the generation-of-electrical-energy 
capacity of a fuel cell can be optimized. Furthermore, according to invention 
concerning this claim 5, control of the pure-water consumption for humidification 
is realizable. 
[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. 

[0030] This invention is applied to the fuel cell system constituted as shown in 
drawin g 1 . 



http:/ /www4.ipdl. inpit.go.jp/ cgi-bin/tran_web_cgi_ejje 



2007/10/25 



JP,2002-280029 t A [DETAILED DESCRIPTION] 



7/13 ^— v 



[0031] The [fuel cell structure of a system] This fuel cell system is equipped with 
the fuel cell stack 1 which hydrogen content gas and fuel gas are supplied, and is 
generated. This fuel cell stack 1 consists of two or more fuel cell structures which 
****(ed) with the separator the fuel cell structure which opposite-**(ed) the fuel 
electrode (hydrogen pole 1a) and the oxidizer pole (air pole 1b) for example, on 
both sides of the solid-state polyelectrolyte film. This fuel cell stack 1 generates 
electricity by hydrogen gas being supplied to the hydrogen pole 1a side as fuel gas, 
for example, is used as driving sources, such as an automobile, while air is supplied 
to the air pole 1b side as oxidant gas. 

[0032] A fuel cell system is equipped with the hydrogen gas supply passage L1 
which supplies it to the fuel cell stack 1 through an ejector pump 4 and a 
humidifier 5 after regulating the pressure of the hydrogen gas stored in the 
hydrogen tank 2 with the hydrogen pressure regulating valve 3. 
[0033] The hydrogen pressure regulating valve 3 is carrying out a switching action 
according to the control signal from a control unit 18, and adjusts the pressure of 
the hydrogen gas within a fuel cell system. The humidifier 5 has the composition of 
passing pure water, in the semipermeable membrane fabricated for example, in the 
shape of a pipe, is contacting the air from the hydrogen gas and the compressor 6 
from an ejector pump 4 to semipermeable membrane, and has composition which 
carries out humidification of the hydrogen gas and air through semipermeable 
membrane. 

[0034] Moreover, this fuel cell system is equipped with the hydrogen gas 
circulating flow way L2 which supplies the exhaust gas used as the hydrogen gas 
from the hydrogen pole 1a side, and the mixed gas of a steam to an ejector pump 
4, and supplies it to the fuel cell stack 1 through a humidifier 5 again. 
[0035] Furthermore, this fuel cell system is equipped with the air supply passage 
L3 which supplies the air from the outside to the fuel cell stack 1 through a 
compressor 6 and a humidifier 5. A compressor 6 supplies the air of the flow rate 
which followed the control signal from the control unit 18 to the fuel cell stack 1 
through the air supply passage L3. 

[0036] In this fuel cell system, including a steam and liquid hydrogen, it is 
separated into a part for liquid hydrogen, and a steam by the water separator 7, 
and a part for liquid hydrogen is stored in a demineralised water tank 8, and the 
exhaust gas by the side of air pole 1b from the fuel cell stack 1 is constituted so 
that a steam may be discharged outside through the air pressure regulating valve 
9. The air pressure regulating valve 9 adjusts the pressure of the air within a fuel 
cell system by carrying out a switching action according to the control signal from 
a control unit 18. 

[0037] Furthermore, this fuel cell system is further equipped with the pure-water 
circulating flow way L5 which circulates the cooling water circulating flow way L4 
which circulates cooling water in the fuel cell stack 1, and the pure water for 
humidifying the hydrogen gas and fuel gas which are supplied at the fuel cell stack 
1 again. The intermediate heat exchanger 1 1 which carries out heat exchange 
between cooling water and pure water is arranged in thjs cooling water circulating 
flow way L4 and the pure-water circulating flow way L5. 

[0038] The cooling water pump 10, the heat exchanger 11, and the radiator 12 are 
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arranged in this cooling water circulating flow way L4. Cooling water is made to 
flow in the fuel cell stack 1, it cools with a radiator 12 and a cooling water pump 10 
is made to circulate through the cooling water which was made to carry out heat 
exchange between the pure water of the pure-water circulating flow way L5 by 
intermediate heat exchanger 1 1, and became high temperature by generation of 
heat of the fuel cell stack 1 about the cooling water from the fuel cell stack 1 by 
driving a cooling water pump 10 in this fuel cell system. Thereby, a fuel cell system 
maintains the fuel cell stack 1 to predetermined temperature with cooling water. 
[0039] The pure water pump 13 for humidification which leads the pure water 
accumulated in the demineralised water tank 8 to a humidifier 5, and intermediate 
heat exchanger 1 1 are arranged in the pure-water circulating flow way L5. In this 
fuel cell system, by driving the pure water pump 13 for humidification, the pure 
water accumulated in the demineralised water tank 8 is supplied to intermediate 
heat exchanger 1 1, carry out heat exchange of the pure water between cooling 
water, it is made to heat, and a humidifier 5 is supplied. Thereby, within a humidifier 
5, pure water is supplied, for example in a pipe-like semi-transparent membrane, 
and when hydrogen gas and air pass to a semi-transparent membrane, it humidifies 
to hydrogen gas and air. 

[0040] Furthermore, it has the air flow rate sensor 14 which is prepared in the 
preceding paragraph of a compressor 6 and detects the flow rate of air in a fuel 
cell system, the hydrogen pressure force sensor 15 which detects the pressure of 
the hydrogen gas supplied to the fuel cell stack 1, the air-pressure sensor 16 
which detects the pressure of the air supplied to the fuel cell stack 1, and the 
condition sensor 1 7 which is connected with the fuel cell stack 1 and detects the 
generation-of-electrical-energy condition or the temperature of the fuel cell stack 
1. Each sensors 14-17 supply the sensor signal detected and acquired to a control 
unit 18. 

[0041] A control unit 18 outputs the control signal which controls each part of a 
fuel cell system based on the sensor signal from each sensors 14-17. A control 
unit 1 8 carries out dew-point control processing which controls the dew-point of 
the hydrogen gas supplied to the fuel cell stack 1, and/or air according to the 
condition of the fuel cell stack 1. 

[0042] The 1 st dew-point control processing by the control unit 18- the 4th dew- 
point control processing are explained as actuation of an above-mentioned fuel cell 
system below [actuation of a fuel cell system]. 

[0043] In the 1st dew-point control processing of "the 1st dew-point control 
processing", a control unit 18 makes high the dew-point of hydrogen gas and/or 
air, when the ejection current (load) from the fuel cell stack 1 is large. At this time, 
a control unit 1 8 recognizes the generation-of-electrical-energy condition of the 
fuel cell stack 1, i.e., the load of the fuel cell stack 1, based on a sensor signal from 
the condition sensor 17, as it makes a dew-point high according to the magnitude 
of a load, it makes [ many ] the amount of drives of the pure water pump 1 3 for 
humidification, and it carries out control which supplies many pure-water flow 
rates to a humidifier 5. 

[0044] Here, in hydrogen pole 1a of the fuel cell stack 1, hydrogen is consumed by 
the reaction (H2 ->2H++2e-), and water is generated by the reaction of the oxygen 
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contained in air in air pole 1b, and the hydrogen (2H+) from hydrogen pole 1a 
(1/202+2H++2e — >H20). Especially if the dew-point of air and hydrogen gas is too 
low, the polyelectrolyte film will dry in near a gas inlet, and it will become decline in 
generating efficiency, and promotion of degradation of an electrolyte membrane. 
On the contrary, if the dew-point of air and hydrogen gas is too high, in order that 
a lot of liquid hydrogen may condense in the fuel cell stack 1, it becomes easy to 
generate water remaining. On the other hand, in a control unit 18, the above- 
mentioned 1st dew-point control processing is carried out. 

[0045] Moreover, on the property of the fuel cell stack 1, the temperature gradient 
of the circulating water temperature in the outflow of cooling water of the fuel cell 
stack 1 and the circulating water temperature in the inflow of cooling water of the 
fuel cell stack 1 becomes large, so that the ejection current from the fuel cell 
stack 1 is large, since the ejection current from the fuel cell stack 1 is large, 
namely, the calorific value of the fuel cell stack 1 becomes large so that it is a 
heavy load as shown in drawing 3 . For this reason, the mean temperature of the 
fuel cell stack 1 becomes high, so that the ejection current from the fuel cell stack 
1 is large. 

[0046] Furthermore, maximum vapor tension increases the fuel cell stack 1 rapidly, 
so that the dew-point of hydrogen gas and/or air becomes high, as shown in 
drawing 4 . 

[0047] From drawing 3 and drawing 4 , it is shown that the saturated water vapor 
pressure within the fuel cell stack 1 increases, and it is hard to condense a part 
for liquid hydrogen, so that the fuel cell stack 1 is in a heavy load condition. 
Therefore, in order to prevent desiccation of the polyelectrolyte film, a control unit 
18 controls highly the dew-point of the air in the outlet of a humidifier 5, and/or 
hydrogen gas with reference to a table as shown in drawing 5 , when the fuel cell 
stack 1 is in a heavy load condition. The table shown in drawin g 5 shows relation 
with the dew-point of the hydrogen gas supplied to the fuel cell stack 1, and/or air 
from the pure-water flow rate passed in a humidifier 5, and a humidifier 5, and the 
amount control of drives of the pure water pump 13 for humidification based on 
the dew-point required of the fuel cell stack 1 by the control unit 18 is carried out. 

[0048] It is made lower [ if control made into the dew-point as a 'heavy load 
condition when a control unit 18 is the same when the fuel cell stack 1 is in a low 
loading condition is carried out, will not generate desiccation of the polyelectrolyte 
film, but ] than the dew-point at the time of a heavy load condition, since the 
condensation rate for liquid hydrogen increases and it becomes easy to generate 
water remaining here. 

[0049] According to the fuel cell system equipped with the control unit 18 which 
carries out this 1 st dew-point control processing, the amount of drives of the pure 
water pump 13 for humidification is enlarged, desiccation of an electrolyte 
membrane is prevented so that the dew-point of hydrogen gas and/or air may be 
made high in a heavy load condition, the amount of drives of the pure water pump 
13 for humidification is made small, and generating of water remaining is prevented 
so that it may be made lower than the dew-point at the time of a heavy load 
condition in a low loading condition. 
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[0050] Therefore, irrespective of the operational status of the fuel cell stack 1, by 
maintaining the damp or wet condition of an electrolyte membrane good, the 
generating efficiency fall by desiccation of the polyelectrolyte film or water 
remaining can be controlled, and, according to this fuel cell system, the 
generation-o^-electrical-energy capacity of a fuel cell can be optimized. 
Furthermore, according to this fuel cell system, as compared with the case where 
it considers as the amount of drives of the same pure water pump 13 for 
humidification, control of the pure-water consumption for humidification is 
realizable in the time of a heavy load condition and a low loading condition. 
[0051] In addition, the field between the 1st above-mentioned predetermined load 
and the 2nd predetermined load means an inside load field among the operating 
range of a fuel cell. 

[0052] In the 2nd dew-point control processing of "the 2nd dew-point control 
processing", control corresponding to being easy to generate according to the rate 
of flow of distributed gas being slow, namely, being easy to generate water 
remaining in a low loading condition with little gas supply volume to the fuel cell 
stack 1 is carried out. 

[0053] In the 2nd dew-point control processing, a control unit 1 8 controls the 
hydrogen pressure regulating valve 3 and/or a compressor 6 rather than outside in 
a low loading condition in the low loading condition of the fuel cell stack 1 to make 
a SUTOIKI ratio (SR) high. Here, a SUTOIKI ratio is a ratio of the amount of 
distributed gas to the amount of reactant gas within the fuel cell stack 1, and it is 
controlled by the normal state by the bigger value than "1." 
[0054] Moreover, in this 2nd dew-point control processing, a control unit 18 
carries out control which makes high the dew-point at the time of a low loading 
condition as shown in drawin g 7 while making high the SUTOIKI ratio at the time of 
a low loading condition, as shown in drawing 6 . A control unit 18 memorizes a table 
as shown in the interior at drawing 6 and drawing 7 , recognizes a SUTOIKI ratio 
and a dew-point with reference to a table based on the sensor signal from the 
condition sensor 1 7, and controls the hydrogen pressure regulating valve 3, a 
compressor 6, or the pure water pump 13 for humidification. 
[0055] Thereby, by the 2nd dew-point control processing, if a SUTOIKI ratio is 
made high, while the rate of the amount of hydrogen consumed to the supplied 
amount of hydrogen decreases, by air pole 1b, it responds to the rate of the 
amount of produced water to the supplied air content decreasing, and the rate of 
moisture to distributed gas falling within the fuel cell stack 1, and becoming easy to 
dry the polyelectrolyte film at hydrogen pole 1a. 

[0056] Therefore, according to the fuel cell system equipped with the control unit 
18 which performs the 2nd dew-point control processing When the fuel cell stack 1 
is in a low loading condition, while enlarging the rate of flow in oxidant gas and/or 
the fuel cell of fuel gas and being able to control water remaining Desiccation of 
the electrolyte membrane by having enlarged the rate of flow of oxidant gas and/or 
fuel gas can be prevented, and desiccation prevention and water remaining 
prevention of the polyelectrolyte film can more certainly be reconciled as 
compared with the 1 st dew-point control processing. 

[0057] Based on the temperature of the fuel cell stack 1, the dew-point of 
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hydrogen gas and/or air is controlled by the 3rd dew-point control processing of 
"the 3rd dew-point control processing." Here, as temperature of the fuel cell stack 
1, the circulating water temperature near the inflow of cooling water of the fuel cell 
stack 1 is used, for example. A control unit 18 inputs the sensor signal which 
shows the temperature of the fuel cell stack 1 from the condition sensor 17, with 
reference to a table as shown in drawing 8 memorized beforehand, makes low the 
dew-point of air and/or hydrogen gas, and makes a difference with the dew-point 
of the temperature of the fuel cell stack 1, hydrogen gas, and/or air large in the 
negative direction, so that the temperature of the fuel cell stack 1 is low. 
[0058] Thereby, since there is little change of the maximum vapor tension to 
change of a dew-point as shown in drawing 4 when the temperature of the fuel cell 
stack 1 is low, the rate of a moisture content to the hydrogen capacity and the air 
content in hydrogen pole 1a and air pole 1b of the fuel cell stack 1 increases, and 
it can respond to more moisture condensing. 

[0059] In the 4th dew-point control processing of "the 4th dew-point control 
processing" As shown in drawin g 9 , the air bypass passage L12 which bypasses 
air pole 1b is established in the hydrogen bypass passage L1 1 which bypasses 
hydrogen pole 1a to the hydrogen gas supply passage L1, and the air supply 
passage L3. In the fuel cell system which formed the air bypass valve 22 in the 
hydrogen bypass passage L11 in the hydrogen bypass valve 21 and the air bypass 
passage L12, the dew-point of hydrogen gas and/or air is separately controlled by 
the control unit 18. At this time, a control unit 18 controls a dew-point by 
hydrogen gas and air separately by controlling separately the opening of the 
hydrogen bypass valve 21 which is a variable-aperture valve, and an air bypass 
valve 22. At this time, a control unit 18 controls the rate of the hydrogen capacity 
which passes a humidifier 5, and the hydrogen capacity which does not pass a 
humidifier 5, and the rate of the air content which passes a humidifier 5, and the 
air content which does not pass a humidifier 5. 

[0060] When performing the 4th dew-point control processing, a control unit 18 
With reference to a table as shown in drawing 10 memorized beforehand, when the 
temperature of the fuel cell stack 1 is lower than the predetermined temperature 
T, the dew-point of air is made lower than the dew-point of hydrogen gas. When 
the temperature of the fuel cell stack 1 is higher than the predetermined 
temperature T, the opening of the hydrogen bypass valve 21 and an air bypass 
valve 22 is controlled to make the dew-point of air higher than the dew-point of 
hydrogen gas. 

[0061] Only in consideration of condensation of the moisture which a moisture 
content did not increase at an internal reaction about hydrogen pole 1a, and was 
introduced by humidification with a humidifier 5 by this, the dew-point in 
consideration of the moisture generated by the moisture and reaction which were 
introduced by humidification with a humidifier 5 is controlled about an air pole. 
[0062] Since saturated water vapor pressure is low when the temperature of the 
fuel cell stack 1 is low, the moisture content introduced into hydrogen pole 1a and 
air pole 1b from a humidifier 5 is small, and produced water and the water of 
condensation pile up by water-of-condensation and air pole 1b at hydrogen pole 
1a. Therefore, the 4th dew-point control processing which controls the hydrogen 
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bypass valve 21 and an air bypass valve 22 by the control unit 18 to make the 
dew-point of air lower than the dew-point of hydrogen gas is carried out. 
[0063] When the temperature of the fuel cell stack 1 is high, moisture required for 
hydrogen gas and the fuel cell stack 1 of air in order not to dry the polyelectrolyte 
film increases, and the moisture content supplied to the fuel cell stack 1 from a 
humidifier 5 increases. In this case, at hydrogen pole 1a, the rate of a moisture 
content to internal capacity becomes high by hydrogen consumption by the 
reaction, and in air pole 1b, although produced water piles up, since the nitrogen 
which does not react into air is included in large quantities, the rate of a moisture 
content to internal capacity becomes less than hydrogen pole 1a. Therefore, a 
control unit 18 carries out the 4th dew-point control processing which controls the 
hydrogen bypass valve 21 and an air bypass valve 22 to make the -dew-point of air 
higher than the dew-point of hydrogen gas. 

[0064] According to the fuel cell system equipped with the control unit 18 which 
performs such 4th dew-point control processing, a dew-point is controllable 
independently by hydrogen gas and air by having the hydrogen bypass valve 21 and 
an air bypass valve 22. Therefore, according to this fuel cell system, the dew-point 
based on the difference of the amount of drops which piles up by hydrogen pole 1a 
and air pole 1b can be controlled, the generating efficiency fall by desiccation of an 
electrolyte membrane or water remaining can be controlled to every hydrogen pole 
1a and air pole 1b, and the generation-of-electrical-energy capacity of a fuel cell 
can be optimized. Furthermore, according to this fuel cell system, as compared 
with the case where it considers as the amount of drives of the same pure water 
pump 13 for humidification, control of the pure-water consumption for 
humidification is realizable in the time of a heavy load condition and a low loading 
condition. 

[0065] In addition, although this 4th dew-point control processing explained an 
example which controls independently the dew-point of hydrogen gas and/or air 
according to the temperature of the fuel cell stack 1, the same effectiveness can 
be demonstrated even if it controls independently the dew-point of hydrogen gas 
and/or air based on the load of the fuel cell stack 1. 

[0066] Moreover, by this 4th dew-point control processing, while establishing the 
hydrogen bypass passage L1 1 in the hydrogen gas supply passage L1, an example 
which establishes the air bypass passage L12 in the air supply passage L3 was 
explained, but even if it is the case where bypass passage is prepared for any of 
the hydrogen gas supply passage L1 and the air supply passage L3 being, the same 
effectiveness as **** can be acquired. 

[0067] In addition, the gestalt of above-mentioned operation is an example of this 
invention. For this reason, if this invention is range which does not deviate from 
the technical thought concerning this invention even if it is not limited to an 
above-mentioned operation gestalt and is except the gestalt of this operation, it is 
natural. [ of various modification being possible according to a design etc. ] 
[0068] Moreover, although the above-mentioned fuel cell system explained the 
case where poured pure water to the semipermeable membrane in a humidifier 5, 
and hydrogen gas and/or air were humidified, you may make it inject not only this 
but pure water in the hydrogen gas supply passage L1 and the air supply passage 
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L3. At this time, it faces controlling the dew-point of hydrogen gas and/or air, and 
the same dew-point control processing as **** can be carried out at a control 
unit 18 by controlling the injection quantity in the hydrogen gas supply passage L1 
and/or the air supply passage L3. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention is used as driving sources, such as an 
automobile, and relates to the control unit of the fuel cell system which faces 
driving a fuel cell in detail about the control unit of the fuel cell system which 
drives the fuel cell which generates electricity by supplying air as hydrogen gas 
and oxidant gas as fuel gas, and controls the dew-point of air and/or hydrogen gas. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] As a conventional fuel cell system, what used the 
so-called fuel cell stack is known as a source of a generation of electrical energy. 
It comes to carry out two or more laminatings of the fuel cell structure which the 
fuel cell stack consisted of on both sides of the solid-state polyelectrolyte film 
with the oxidizer pole and the fuel electrode through a separator. As a fuel cell 
system using such a fuel cell stack, what is indicated, for example by JP,10- 
255828,A is known. 

[0003] By the fuel cell system currently indicated by this JP,10-255828,A, the 
polymer electrolyte fuel cell which operates at low temperature comparatively is 
explained by by supplying hydrogen as air and a fuel as an oxidizer. Moreover, in 
this conventional fuel cell system, it made it face that a fuel cell generated 
electricity, and since it was necessary to maintain in the condition of fully carrying 
out humidity of the solid-state polyelectrolyte film, actuation which humidifies the 
air and hydrogen which are supplied to a fuel cell using pure water was carried out. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] Since a gas humidification means is controlled to control 
one [ at least ] dew-point of the oxidant gas supplied to a fuel cell, and fuel gas 
according to invention concerning claim 1, while being able to control at the 
optimal dew-point, being able to supply oxidant gas or fuel gas to a fuel cell, 
maintaining the damp or wet condition of an electrolyte membrane good and 
optimizing the generation-of-electrical-energy capacity of a fuel cell, control of 
the pure-water consumption for humidification and prevention of water remaining 
can be carried out. That is, irrespective of the operational status of a fuel cell, by 
maintaining the damp or wet condition of an electrolyte membrane good, the 
generating efficiency fall by desiccation of an electrolyte membrane or water 
remaining can be controlled, the generation-of-electrical-energy capacity of a fuel 
cell can be optimized, and, according to invention concerning claim 1, control of 
the pure-water consumption for humidification can be further realized in the time 
of a heavy load condition and a low loading condition as compared with the case 
where it considers as the same dew-point. 

[0019] Since according to invention concerning claim 2 the dew-point of oxidant 
gas and/or fuel gas is made higher than the time of the 1st predetermined load 
when it is in a heavy load condition higher than the 1st predetermined load, 
desiccation of the electrolyte membrane which is easy to generate in the heavy 
load condition of a fuel cell can be prevented. 

[0020] When a generation-of-electrical-energy condition is in a low loading 
condition lower than the 2nd predetermined load set as the value lower than the 
predetermined load of the above 1st according to invention concerning claim 3 
While making higher than the time of the predetermined load of the above 2nd the 
ratio of the oxidant gas supplied to the generation-of^electrical-energy condition 
of a fuel cell, and/or fuel gas Since the dew-point of oxidant gas and/or fuel gas is 
made higher than the time of a predetermined load While enlarging the rate of flow 
in oxidant gas and/or the fuel cell of fuel gas and being able to control water 
remaining Desiccation of the electrolyte membrane by having enlarged the rate of 
flow of oxidant gas and/or fuel gas can be prevented, and desiccation prevention 
and water remaining prevention of an electrolyte membrane can more certainly be 
reconciled as compared with invention concerning claim 1 and claim 2. 
[0021] Since according to invention concerning claim 4 the flow rate of the cooling 
medium supplied to humidification medium passage is controlled and the dew-point 
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of oxidant gas and/or fuel gas is controlled, while being able to control at the 
optimal dew-point, being able to supply oxidant gas or fuel gas to a fuel cell, 
maintaining the damp or wet condition of an electrolyte membrane good and 
optimizing the generation-of-electrical-energy capacity of a fuel cell, it is 
realizable to prevent control of the pure-water consumption for humidification and 
water remaining. 

[0022] Since according to invention concerning claim 5 the rate of the quantity of 
gas flow which passes a gas humidification means, and the quantity of gas flow 
which passes through detour passage is adjusted and the dew-point of oxidant gas 
and/or fuel gas is controlled, a dew-point is controllable independently by oxidant 
gas and fuel gas by having detour passage. Therefore, according to invention 
concerning this claim 5, as compared with invention concerning claim 1 - claim 3, 
further, the generating efficiency fall by desiccation of an electrolyte membrane or 
water remaining can be controlled, and the generation-of-electrical-energy 
capacity of a fuel cell can be optimized. Furthermore, according to invention 
concerning this claim 5, control of the pure-water consumption for humidification 
is realizable. 

[0023] Since one [ at least ] dew-point of the oxidant gas supplied to a fuel cell by 
the gas supply means and fuel gas is controlled according to the temperature of a 
fuel cell according to invention concerning claim 6, while being able to control at 
the optimal dew-point, being able to supply oxidant gas or fuel gas to a fuel cell, 
maintaining the damp or wet condition of an electrolyte membrane good and 
optimizing the generation-of-electrical-energy capacity of a fuel cell, control of 
the pure-water consumption for humidification and water remaining can be 
prevented. That is, irrespective of the operational status of a fuel cell, by 
maintaining the damp or wet condition of an electrolyte membrane good, the 
generating efficiency fall by desiccation of an electrolyte membrane or water 
remaining can be controlled, the generation-of-electrical-energy capacity of a fuel 
cell can be optimized, and, according to invention concerning claim 6, control of 
the pure-water consumption for humidification can be further realized in the time 
of a heavy load condition and a low loading condition as compared with the case 
where it considers as the same dew-point. 

[0024] Since according to invention concerning claim 7 the dew-point of oxidant 
gas and/or fuel gas is made low and there is so little change of the maximum vapor 
tension to change of a dew-point that the temperature of a fuel cell is low when 
the temperature of a fuel cell is low, the rate of a moisture content to the amount 
of fuel gas and the amount of oxidant gas in the fuel electrode and oxidizer pole of 
a fuel cell increases, and it can respond to more moisture condensing. 
[0025] According to invention concerning claim 8, since the dew-point of oxidant 
gas is made higher than the dew-point of fuel gas when the temperature of a fuel 
cell is higher than predetermined temperature, the desiccation prevention of an 
electrolyte membrane and the generating prevention of water remaining in an 
oxidizer pole are realizable. 

[0026] According to invention concerning claim 9, since the dew-point of oxidant 
gas is made lower than the dew-point of fuel gas when the temperature of a fuel 
cell is lower than predetermined temperature, the water remaining generating 
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prevention in an oxidizer pole is realizable. 

[0027] Since according to invention concerning claim 10 the flow rate of the 
cooling medium supplied to humidification medium passage is controlled and the 
dew-point of oxidant gas and/or fuel gas is controlled, while being able to control 
at the optimal dew-point, being able to supply oxidant gas or fuel gas to a fuel cell, 
maintaining the damp or wet condition of an electrolyte membrane good and 
optimizing the generation-of-electrical-energy capacity of a fuel cell, it is 
realizable to prevent control of the pure-water consumption for humidification and 
water remaining. 

[0028] Since according to invention concerning claim 1 1 the rate of the quantity of 
gas flow which passes a gas humidification means, and the quantity of gas flow 
which passes through detour passage is adjusted and the dew-point of oxidant gas 
and/or fuel gas is controlled, a dew-point is controllable independently by oxidant 
gas and fuel gas by having detour passage. Therefore, according to invention 
concerning this claim 5, as compared with invention concerning claim 1 - claim 3, 
further, the generating efficiency fall by desiccation of an electrolyte membrane or 
water remaining can be controlled, and the generation-of-electrical-energy 
capacity of a fuel cell can be optimized. Furthermore, according to invention 
concerning this claim 5, control of the pure-water consumption for humidification 
is realizable. 
[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. 

[0030] This invention is applied to the fuel cell system constituted as shown in 
drawin g 1 . 

[0031] The [fuel cell structure of a system] This fuel cell system is equipped with 
the fuel cell stack 1 which hydrogen content gas and fuel gas are supplied, and is 
generated. This fuel cell stack 1 consists of two or more fuel cell structures which 
****(ed) with the separator the fuel cell structure which opposite-**(ed) the fuel 
electrode (hydrogen pole 1a) and the oxidizer pole (air pole 1b) for example, on 
both sides of the solid-state polyelectrolyte film. This fuel cell stack 1 generates 
electricity by hydrogen gas being supplied to the hydrogen pole 1a side as fuel gas, 
for example, is used as driving sources, such as an automobile, while air is supplied 
to the air pole 1b side as oxidant gas. 

[0032] A fuel cell system is equipped with the hydrogen gas supply passage L1 
which supplies it to the fuel cell stack 1 through an ejector pump 4 and a 
humidifier 5 after regulating the pressure of the hydrogen gas stored in the 
hydrogen tank 2 with the hydrogen pressure regulating valve 3. 
[0033] The hydrogen pressure regulating valve 3 is carrying out a switching action 
according to the control signal from a control unit 1 8, and adjusts the pressure of 
the hydrogen gas within a fuel cell system. The humidifier 5 has the composition of 
passing pure water, in the semipermeable membrane fabricated for example, in the 
shape of a pipe, is contacting the air from the hydrogen gas and the compressor 6 
from an ejector pump 4 to semipermeable membrane, and has composition which 
carries out humidification of the hydrogen gas and air through semipermeable 
membrane. 
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[0034] Moreover, this fuel cell system is equipped with the hydrogen gas 
circulating flow way L2 which supplies the exhaust gas used as the hydrogen gas 
from the hydrogen pole 1a side, and the mixed gas of a steam to an ejector pump 

4, and supplies it to the fuel cell stack 1 through a humidifier 5 again. 

[0035] Furthermore, this fuel cell system is equipped with the air supply passage 
L3 which supplies the air from the outside to the fuel cell stack 1 through a 
compressor 6 and a humidifier 5. A compressor 6 supplies the air of the flow rate 
which followed the control signal from the control unit 18 to the fuel cell stack 1 
through the air supply passage L3. 

[0036] In this fuel cell system, including a steam and liquid hydrogen, it is 
separated into a part for liquid hydrogen, and a steam by the water separator 7, 
and a part for liquid hydrogen is stored in a demineralised water tank 8, and the 
exhaust gas by the side of air pole 1b from the fuel cell stack 1 is constituted so 
that a steam may be discharged outside through the air pressure regulating valve 
9. The air pressure regulating valve 9 adjusts the pressure of the air within a fuel 
cell system by carrying out a switching action according to the control signal from 
a control unit 18. 

[0037] Furthermore, this fuel cell system is further equipped with the pure-water 
circulating flow way L5 which circulates the cooling water circulating flow way L4 
which circulates cooling water in the fuel cell stack 1, and the pure water for 
humidifying the hydrogen gas and fuel gas which are supplied at the fuel cell stack 
1 again. The intermediate heat exchanger 1 1 which carries out heat exchange 
between cooling water and pure water is arranged in this cooling water circulating 
flow way L4 and the pure-water circulating flow way L5. 

[0038] The cooling water pump 10, the heat exchanger 11, and the radiator 12 are 
arranged in this cooling water circulating flow way L4. Cooling water is made to 
flow in the fuel cell stack 1, it cools with a radiator 12 and a cooling water pump 10 
is made to circulate through the cooling water which was made to carry out heat 
exchange between the pure water of the pure-water circulating flow way L5 by 
intermediate heat exchanger 1 1, and became high temperature by generation of 
heat of the fuel cell stack 1 about the cooling water from the fuel cell stack 1 by 
driving a cooling water pump 10 in this fuel cell system. Thereby, a fuel cell system 
maintains the fuel cell stack 1 to predetermined temperature with cooling water. 
[0039] The pure water pump 13 for humidification which leads the pure water 
accumulated in the demineralised water tank 8 to a humidifier 5, and intermediate 
heat exchanger 1 1 are arranged in the pure-water circulating flow way L5. In this 
fuel cell system, by driving the pure water pump 13 for humidification, the pure 
water accumulated in the demineralised water tank 8 is supplied to intermediate 
heat exchanger 1 1, carry out heat exchange of the pure water between cooling 
water, it is made to heat, and a humidifier 5 is supplied. Thereby, within a humidifier 

5, pure water is supplied, for example in a pipe-like semi-transparent membrane, 
and when hydrogen gas and air pass to a semi-transparent membrane, it humidifies 
to hydrogen gas and air. 

[0040] Furthermore, it has the air flow rate sensor 14 which is prepared in the 
preceding paragraph of a compressor 6 and detects the flow rate of air in a fuel 
cell system, the hydrogen pressure force sensor 15 which detects the pressure of 
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the hydrogen gas supplied to the fuel cell stack 1, the air-pressure sensor 16 
which detects the pressure of the air supplied to the fuel cell stack 1, and the 
condition sensor 1 7 which is connected with the fuel cell stack 1 and detects the 
generation-of^electrical-energy condition or the temperature of the fuel cell stack 
1. Each sensors 14-17 supply the sensor signal detected and acquired to a control 
unit 18. 

[0041] A control unit 18 outputs the control signal which controls each part of a 
fuel cell system based on the sensor signal from each sensors 14-17. A control 
unit 18 carries out dew-point control processing which controls the dew-point of 
the hydrogen gas supplied to the fuel cell stack 1, and/or air according to the 
condition of the fuel cell stack 1. 

[0042] The 1 st dew-point control processing by the control unit 1 8 - the 4th dew- 
point control processing are explained as actuation of an above-mentioned fuel cell 
system below [actuation of a fuel cell system], 

[0043] In the 1st dew-point control processing of "the 1st dew-point control 
processing", a control unit 18 makes high the dew-point of hydrogen gas and/or 
air, when the ejection current (load) from the fuel cell stack 1 is large. At this time, 
a control unit 1 8 recognizes the generation-of-electrical-energy condition of the 
fuel cell stack 1, i.e., the load of the fuel cell stack 1, based on a sensor signal from 
the condition sensor 17, as it makes a dew-point high according to the magnitude 
of a load, it makes [ many ] the amount of drives of the pure water pump 1 3 for 
humidification, and it carries out control which supplies many pure-water flow 
rates to a humidifier 5. 

[0044] Here, in hydrogen pole 1a of the fuel cell stack 1, hydrogen is consumed by 
the reaction (H2 ->2H++2e-), and water is generated by the reaction of the oxygen 
contained in air in air pole 1b, and the hydrogen (2H+) from hydrogen pole 1a 
0/2O2+2H++2e — >H20). Especially if the dew-point of air and hydrogen gas is too 
low, the polyelectrolyte film will dry in near a gas inlet, and it will become decline in 
generating efficiency, and promotion of degradation of an electrolyte membrane. 
On the contrary, if the dew-point of air and hydrogen gas is too high, in order that 
a lot of liquid hydrogen may condense in the fuel cell stack 1, it becomes easy to 
generate water remaining. On the other hand, in a control unit 18, the above- 
mentioned 1st dew-point control processing is carried out. 

[0045] Moreover, on the property of the fuel cell stack 1, the temperature gradient 
of the circulating water temperature in the outflow of cooling water of the fuel cell 
stack 1 and the circulating water temperature in the inflow of cooling water of the 
fuel cell stack 1 becomes large, so that the ejection current from the fuel cell 
stack 1 is large, since the ejection current from the fuel cell stack 1 is large, 
namely, the calorific value of the fuel cell stack 1 becomes large so that it is a 
heavy load as shown in drawing 3 . For this reason, the mean temperature of the 
fuel cell stack 1 becomes high, so that the ejection current from the fuel cell stack 
1 is large. 

[0046] Furthermore, maximum vapor tension increases the fuel cell stack 1 rapidly, 
so that the dew-point of hydrogen gas and/or air becomes high, as shown in 
drawing 4 . 

[0047] From drawin g 3 and drawin g 4 , it is shown that the saturated water vapor 
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pressure within the fuel cell stack 1 increases, and it is hard to condense a part 
for liquid hydrogen, so that the fuel cell stack 1 is in a heavy load condition. 
Therefore, in order to prevent desiccation of the polyelectrolyte film, a control unit 
18 controls highly the dew-point of the air in the outlet of a humidifier 5, and/or 
hydrogen gas with reference to a table as shown in drawing 5 , when the fuel cell 
stack 1 is in a heavy load condition. The table shown in drawin g 5 shows relation 
with the dew-point of the hydrogen gas supplied to the fuel cell stack 1, and/or air 
from the pure-water flow rate passed in a humidifier 5, and a humidifier 5, and the 
amount control of drives of the pure water pump 13 for humidification based on 
the dew-point required of the fuel cell stack 1 by the control unit 18 is carried out. 

[0048] It is made lower [ if control made into the dew-point as a heavy load 
condition when a control unit 18 is the same when the fuel cell stack 1 is in a low 
loading condition is carried out, will not generate desiccation of the polyelectrolyte 
film, but ] than the dew-point at the time of a heavy load condition, since the 
condensation rate for liquid hydrogen increases and it becomes easy to generate 
water remaining here. 

[0049] According to the fuel cell system equipped with the control unit 18 which 
carries out this 1 st dew-point control processing, the amount of drives of the pure 
water pump 13 for humidification is enlarged, desiccation of an electrolyte 
membrane is prevented so that the dew-point of hydrogen gas and/or air may be 
made high in a heavy load condition, the amount of drives of the pure water pump 
13 for humidification is made small, and generating of water remaining is prevented 
so that it may be made lower than the dew-point at the time of a heavy load 
condition in a low loading condition. 

[0050] Therefore, irrespective of the operational status of the fuel cell stack 1, by 
maintaining the damp or wet condition of an electrolyte membrane good, the 
generating efficiency fall by desiccation of the polyelectrolyte film or water 
remaining can be controlled, and, according to this fuel cell system, the 
generation-of^electrical-energy capacity of a fuel cell can be optimized. 
Furthermore, according to this fuel cell system, as compared with the case where 
it considers as the amount of drives of the same pure water pump 1 3 for 
humidification, control of the pure-water consumption for humidification is 
realizable in the time of a heavy load condition and a low loading condition. 
[0051] In addition, the field between the 1st above-mentioned predetermined load 
and the 2nd predetermined load means an inside load field among the operating 
range of a fuel cell. 

[0052] In the 2nd dew-point control processing of "the 2nd dew-point control 
processing", control corresponding to being easy to generate according to the rate 
of flow of distributed gas being slow, namely, being easy to generate water 
remaining in a low loading condition with little gas supply volume to the fuel cell 
stack 1 is carried out. 

[0053] In the 2nd dew-point control processing, a control unit 18 controls the 
hydrogen pressure regulating valve 3 and/or a compressor 6 rather than outside in 
a low loading condition in the low loading condition of the fuel cell stack 1 to make 
a SUTOIKI ratio (SR) high. Here, a SUTOIKI ratio is a ratio of the amount of 
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distributed gas to the amount of reactant gas within the fuel cell stack 1, and it is 
controlled by the normal state by the bigger value than "1." 
[0054] Moreover, in this 2nd dew-point control processing, a control unit 18 
carries out control which makes high the dew-point at the time of a low loading 
condition as shown in drawing 7 while making high the SUTOIKI ratio at the time of 
a low loading condition, as shown in drawing 6 . A control unit 18 memorizes a table 
as shown in the interior at drawing 6 and drawing 7 , recognizes a SUTOIKI ratio 
and a dew-point with reference to a table based on the sensor signal from the 
condition sensor 1 7, and controls the hydrogen pressure regulating valve 3, a 
compressor 6, or the pure water pump 13 for humidification. 
[0055] Thereby, by the 2nd dew-point control processing, if a SUTOIKI ratio is 
made high, while the rate of the amount of hydrogen consumed to the supplied 
amount of hydrogen decreases, by air pole 1b, it responds to the rate of the 
amount of produced water to the supplied air content decreasing, and the rate of 
moisture to distributed gas falling within the fuel cell stack 1, and becoming easy to 
dry the polyelectrolyte film at hydrogen pole 1a. 

[0056] Therefore, according to the fuel cell system equipped with the control unit 
18 which performs the 2nd dew-point control processing When the fuel cell stack 1 
is in a low loading condition, while enlarging the rate of flow in oxidant gas and/or 
the fuel cell of fuel gas and being able to control water remaining Desiccation of 
the electrolyte membrane by having enlarged the rate of flow of oxidant gas and/or 
fuel gas can be prevented, and desiccation prevention and water remaining 
prevention of the polyelectrolyte film can more certainly be reconciled as 
compared with the 1st dew-point control processing. 

[0057] Based on the temperature of the fuel cell stack 1 , the dew-point of 
hydrogen gas and/or air is controlled by the 3rd dew-point control processing of 
"the 3rd dew-point control processing." Here, as temperature of the fuel cell stack 
1, the circulating water temperature near the inflow of cooling water of the fuel cell 
stack 1 is used, for example. A control unit 18 inputs the sensor signal which 
shows the temperature of the fuel cell stack 1 from the condition sensor 17, with 
reference to a table as shown in drawing 8 memorized beforehand, makes low the 
dew-point of air and/or hydrogen gas, and makes a difference with the dew-point 
of the temperature of the fuel cell stack 1, hydrogen gas, and/or air large in the 
negative direction, so that the temperature of the fuel cell stack 1 is low. 
[0058] Thereby, since there is little change of the maximum vapor tension to 
change of a dew-point as shown in drawing 4 when the temperature of the fuel cell 
stack 1 is low, the rate of a moisture content to the hydrogen capacity and the air 
content in hydrogen pole 1a and air pole 1b of the fuel cell stack 1 increases, and 
it can respond to more moisture condensing. 

[0059] In the 4th dew-point control processing of "the 4th dew-point control 
processing" As shown in drawing 9 , the air bypass passage L12 which bypasses 
air pole 1b is established in the hydrogen bypass passage L1 1 which bypasses 
hydrogen pole 1a to the hydrogen gas supply passage L1, and the air supply 
passage L3. In the fuel cell system which formed the air bypass valve 22 in the 
hydrogen bypass passage L1 1 in the hydrogen bypass valve 21 and the air bypass 
passage L12, the dew-point of hydrogen gas and/or air is separately controlled by 
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the control unit 18. At this time, a control unit 18 controls a dew-point by 
hydrogen gas and air separately by controlling separately the opening of the 
hydrogen bypass valve 21 which is a variable-aperture valve, and an air bypass 
valve 22. At this time, a control unit 18 controls the rate of the hydrogen capacity 
which passes a humidifier 5, and the hydrogen capacity which does not pass a 
humidifier 5, and the rate of the air content which passes a humidifier 5, and the 
air content which does not pass a humidifier 5. 

[0060] When performing the 4th dew-point control processing, a control unit 18 
With reference to a table as shown in drawing 10 memorized beforehand, when the 
temperature of the fuel cell stack 1 is lower than the predetermined temperature 
T, the dew-point of air is made lower than the dew-point of hydrogen gas. When 
the temperature of the fuel cell stack 1 is higher than the predetermined 
temperature T, the opening of the hydrogen bypass valve 21 and an air bypass 
valve 22 is controlled to make the dew-point of air higher than the dew-point of 
hydrogen gas. 

[0061] Only in consideration of condensation of the moisture which a moisture 
content did not increase at an internal reaction about hydrogen pole 1a, and was 
introduced by humidification with a humidifier 5 by this, the dew-point in 
consideration of the moisture generated by the moisture and reaction which were 
introduced by humidification with a humidifier 5 is controlled about an air pole. 
[0062] Since saturated water vapor pressure is low when the temperature of the 
fuel cell stack 1 is low, the moisture content introduced into hydrogen pole 1a and 
air pole 1b from a humidifier 5 is small, and produced water and the water of 
condensation pile up by water-of-condensation and air pole 1b at hydrogen pole 
1a. Therefore, the 4th dew-point control processing which controls the hydrogen 
bypass valve 21 and an air bypass valve 22 by the control unit 18 to make the 
dew-point of air lower than the dew-point of hydrogen gas is carried out. 
[0063] When the temperature of the fuel cell stack 1 is high, moisture required for 
hydrogen gas and the fuel cell stack 1 of air in order not to dry the polyelectrolyte 
film increases, and the moisture content supplied to the fuel cell stack 1 from a 
humidifier 5 increases. In this case, at hydrogen pole 1a, the rate of a moisture 
content to internal capacity becomes high by hydrogen consumption by the 
reaction, and in air pole 1b, although produced water piles up, since the nitrogen 
which does not react into air is included in large quantities, the rate of a moisture 
content to internal capacity becomes less than hydrogen pole 1a. Therefore, a 
control unit 1 8 carries out the 4th dew-point control processing which controls the 
hydrogen bypass valve 21 and an air bypass valve 22 to make the dew-point of air 
higher than the dew-point of hydrogen gas. 

[0064] According to the fuel cell system equipped with the control unit 18 which 
performs such 4th dew-point control processing, a dew-point is controllable 
independently by hydrogen gas and air by having the hydrogen bypass valve 21 and 
an air bypass valve 22. Therefore, according to this fuel cell system, the dew-point 
based on the difference of the amount of drops which piles up by hydrogen pole 1a 
and air pole 1b can be controlled, the generating efficiency fall by desiccation of an 
electrolyte membrane or water remaining can be controlled to every hydrogen pole 
1a and air pole 1b, and the generation-of^electrical-energy capacity of a fuel cell 
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can be optimized. Furthermore, according to this fuel cell system, as compared 
with the case where it considers as the amount of drives of the same pure water 
pump 13 for humidification, control of the pure-water consumption for 
humidification is realizable in the time of a heavy load condition and a low loading 
condition. 

[0065] In addition, although this 4th dew-point control processing explained an 
example which controls independently the dew-point of hydrogen gas and/or air 
according to the temperature of the fuel cell stack 1, the same effectiveness can 
be demonstrated even if it controls independently the dew-point of hydrogen gas 
and/or air based on the load of the fuel cell stack 1. 

[0066] Moreover, by this 4th dew-point control processing, while establishing the 
hydrogen bypass passage L1 1 in the hydrogen gas supply passage L1, an example 
which establishes the air bypass passage L12 in the air supply passage L3 was 
explained, but even if it is the case where bypass passage is prepared for any of 
the hydrogen gas supply passage L1 and the air supply passage L3 being, the same 
effectiveness as **** can be acquired. 

[0067] In addition, the gestalt of above-mentioned operation is an example of this 
invention. For this reason, if this invention is range which does not deviate from 
the technical thought concerning this invention even if it is not limited to an 
above-mentioned operation gestalt and is except the gestalt of this operation, it is 
natural. [ of various modification being possible according to a design etc. ] 
[0068] Moreover, although the above-mentioned fuel cell system explained the 
case where poured pure water to the semipermeable membrane in a humidifier 5, 
and hydrogen gas and/or air were humidified, you may make it inject not only this 
but pure water in the hydrogen gas supply passage L1 and the air supply passage 
L3. At this time, it faces controlling the dew-point of hydrogen gas and/or air, and 
the same dew-point control processing as **** can be carried out at a control 
unit 18 by controlling the injection quantity in the hydrogen gas supply passage L1 
and/or the air supply passage L3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in said conventional fuel cell 
system, it faces carrying out humidity of the solid-state polyelectrolyte film, and if 
there are too few amounts of humidification to the oxidant gas and/or fuel gas (it 
is only hereafter called the "distributed gas".) which are supplied to a fuel cell, an 
electrolyte membrane will dry, and the problem that sufficient generated output 
cannot be obtained occurs. 

[0005] On the other hand, in the conventional fuel cell system, when there are too 
many amounts of humidification to distributed gas, the consumption of the pure 
water used as an object for humidification may increase, or the amount of water of 
condensation in a fuel cell may increase. The water remaining in which the water of 
condensation becomes is hard to be discharged from the inside of a fuel cell when 
it comes to such a condition, and a lot of water piles up occurs, sufficient 
generated output may be unable to be obtained and the problem which promotes 
degradation of the component part of a fuel cell further occurs. 
[0006] Then, this invention is proposed in view of the problem mentioned above, 
and it offers control of the pure-water consumption for humidification, and the 
control unit of the fuel cell system which can prevent water remaining while it 
maintains the damp or wet condition of an electrolyte membrane good and 
optimizes the generation-of-electrical-energy capacity of a fuel cell. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem, in invention concerning claim 1 While being constituted by an oxidizer pole 
and the fuel electrode on both sides of an electrolyte membrane and supplying 
oxidant gas to the above-mentioned oxidizer pole side The fuel cell which fuel gas 
is supplied to the above-mentioned fuel electrode side, and is generated, and a gas 
supply means to supply oxidant gas and fuel gas to the above-mentioned fuel cell, 
In the control unit of the fuel cell system which controls the fuel cell system 
equipped with a gas humidification means to humidify the oxidant gas and fuel gas 
which are supplied to the above-mentioned fuel cell by the above-mentioned gas 
supply means The generation-of-electrical-energy condition detected with a 
generation-of-electrical-energy condition detection means to detect the 
generation-of-electrical-energy condition of the above-mentioned fuel cell, and 
the above-mentioned generation-of-electrical-energy condition detection means is 
embraced. It has the oxidant gas supplied to the above-mentioned fuel cell by the 
above-mentioned gas supply means, and the humidification control means which 
controls the above-mentioned gas humidification means to control one [ at least ] 
dew-point of fuel gas. 

[0008] It is the control unit of a fuel cell system according to claim 1, and the 
above-mentioned humidification control means controls the above-mentioned gas 
humidification means by invention concerning claim 2 to make the dew-point of 
oxidant gas and/or fuel gas higher than the time of the predetermined load of the 
above 1st, when the generation-of^electrical-energy condition detected by the 
above-mentioned generation-of-electrical-energy condition detection means is in 
a heavy load condition higher than the 1 st predetermined load. 
[0009] In invention concerning claim 3, it is the control unit of a fuel cell system 
according to claim 1. The above-mentioned humidification control means When the 
generation-of-electrical-energy condition detected by the above-mentioned 
generation-of^electrical-energy condition detection means is in a low loading 
condition lower than the 2nd predetermined load set as the value lower than the 
predetermined load of the above 1st While controlling the above-mentioned gas 
supply means to make higher than the time of a predetermined load the ratio of 
the oxidant gas supplied to the generation-of-electrical-energy condition of the 
above-mentioned fuel cell, and/or fuel gas, the above-mentioned gas 
humidification means is controlled to make the dew-point of oxidant gas and/or 
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fuel gas higher than the time of the predetermined load of the above 2nd. 
[0010] It is the control unit of a fuel cell system given in any of claims 1-3 they 
are, and it has the humidifier style which a humidification medium flows into the 
humidification medium passage which has semipermeable membrane, and oxidant 
gas and fuel gas, and a humidification medium contact through the above- 
mentioned semipermeable membrane, and humidifies oxidant gas and fuel gas, and 
the above-mentioned humidification control means controls the flow rate of the 
cooling medium which supplies to the above-mentioned humidification medium 
passage, and controls the dew-point of the above-mentioned oxidant gas and/or 
fuel gas by invention concerning claim 4. 

[001 1] In invention concerning claim 5, it is the control unit of a fuel cell system 
given in any of claims 1-4 they are. The oxidant gas feeder current way which 
supplies oxidant gas to the above-mentioned fuel cell from the above-mentioned 
gas supply means, And/or, the detour passage which is established in the fuel gas 
feeder current way which supplies fuel gas to the above-mentioned fuel cell from 
the above-mentioned gas supply means, bypasses the above-mentioned gas 
humidification means and supplies oxidant gas and/or fuel gas to the above- 
mentioned fuel cell, A flow control means to adjust the quantity of gas flow which 
passes through the above-mentioned detour passage, It has further the flow rate 
control means which controls a flow control means to adjust the rate of the 
quantity of gas flow which passes the above-mentioned gas humidification means, 
and the quantity of gas flow which passes through the above-mentioned detour 
passage, and to control the dew-point of the above-mentioned oxidant gas and/or 
fuel gas. 

[0012] In order to solve an above-mentioned technical problem, in invention 
concerning claim 6 While being constituted by an oxidizer pole and the fuel 
electrode on both sides of an electrolyte membrane and supplying oxidant gas to 
the above-mentioned oxidizer pole side The fuel cell which fuel gas is supplied to 
the above-mentioned fuel electrode side, and is generated, and a gas supply means 
to supply oxidant gas and fuel gas to the above-mentioned fuel cell, In the control 
unit of the fuel cell system which controls the fuel cell system equipped with a gas 
humidification means to humidify the oxidant gas and fuel gas which are supplied to 
the above-mentioned fuel cell by the above-mentioned gas supply means The 
temperature of the above-mentioned fuel cell detected with a temperature 
detection means to detect the temperature of the above-mentioned fuel cell, and 
the above-mentioned temperature detection means is embraced. It has the oxidant 
gas supplied to the above-mentioned fuel cell by the above-mentioned gas supply 
means, and the dew-point control means which controls the above-mentioned gas 
humidification means to control one [ at least ] dew-point of fuel gas. 
[0013] In invention concerning claim 7, it is the control unit of a fuel cell system 
according to claim 6, and the above-mentioned dew-point control means makes 
low the dew-point of the above-mentioned oxidant gas and/or fuel gas, so that the 
temperature of the above-mentioned fuel cell detected with the above-mentioned 
temperature detection means is low. 

[0014] It is the control unit of a fuel cell system according to claim 6, and the 
above-mentioned dew-point control means controls the above-mentioned gas 
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humidification means by invention concerning claim 8 to make the dew-point of 
oxidant gas higher than the dew-point of fuel gas, when the temperature of the 
fuel cell detected with the above-mentioned temperature detection means is 
higher than predetermined temperature. 

[0015] It is the control unit of a fuel cell system according to claim 6, and the 
above-mentioned dew-point control means controls the above-mentioned gas 
humidification means by invention concerning claim 9 to make the dew-point of 
oxidant gas lower than the dew-point of fuel gas, when the temperature of the fuel 
cell detected with the above-mentioned temperature detection means is lower 
than predetermined temperature. 

[0016] In invention concerning claim 10, it is the control unit of a fuel cell system 
given in any of claims 6-9 they are. The above-mentioned gas humidification 
means It has the humidifier style which a humidification medium flows into the 
humidification medium passage which has semipermeable membrane, and oxidant 
gas and fuel gas, and a humidification medium are contacted through the above- 
mentioned semipermeable membrane, and humidifies oxidant gas and fuel gas. The 
above-mentioned humidification control means controls the flow rate of the cooling 
medium supplied to the above-mentioned humidification medium passage, and 
controls the dew-point of the above-mentioned oxidant gas and/or fuel gas. 
[0017] In invention concerning claim 1 1, it is the control unit of a fuel cell system 
given in any of claims 6-10 they are. The oxidant gas feeder current way which 
supplies oxidant gas to the above-mentioned fuel cell from the above-mentioned 
gas supply means, And/or, the detour passage which is established in the fuel gas 
feeder current way which supplies fuel gas to the above-mentioned fuel cell from 
the above-mentioned gas supply means, bypasses the above-mentioned gas 
humidification means and supplies oxidant gas and/or fuel gas to the above- 
mentioned fuel cell, A flow control means to adjust the quantity of gas flow which 
passes through the above-mentioned detour passage, It has further the flow rate 
control means which controls a flow control means to adjust the rate of the 
quantity of gas flow which passes the above-mentioned gas humidification means, 
and the quantity of gas flow which passes through the above-mentioned detour 
passage, and to control the dew-point of the above-mentioned oxidant gas and/or 
fuel gas. 



[Translation done.] 



http://www4jpdljnpit.gojp/cgi-bin/tran_web_cgLejje 



2007/10/25 



JP,2002-280029,A [DESCRIPTION OF DRAWINGS] 



1/2 s<— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fuel cell structure of a system 
which applied this invention. 

[Drawing 2] It is drawing for explaining the magnitude of the current taken out from 
a fuel cell stack, and relation with a dew-point. 

[Drawing 3] It is drawing for explaining the temperature gradient of the magnitude 
of the current taken out from a fuel cell stack, and the circulating water 
temperature in the outflow of cooling water of a fuel cell stack and the circulating 
water temperature in the inflow of cooling water, and the relation of **. 
[Drawing 4] It is drawing for explaining the dew-point of hydrogen gas and air, and 
relation with saturated water vapor pressure. 

[Drawing 5] It is drawing showing relation with the dew-point of the hydrogen gas 
supplied to a fuel cell stack, and/or air from the pure-water flow rate passed in a 
humidifier, and a humidifier. 

[Drawing 6] It is drawing for explaining the contents of control in the 2nd dew- 
point control processing, and is drawing showing the relation between the current 
taken out from a fuel cell stack, and hydrogen gas and/or the SUTOIKI ratio of air. 
[Drawing 7] It is drawing for explaining the contents of control in the 2nd dew- 
point control processing, and is drawing showing the relation between the current 
taken out from a fuel cell stack, and the dew-point of hydrogen gas and/or air. 
[Drawing 8] It is drawing for explaining the contents of control in the 3rd dew-point 
control processing, and is drawing showing relation with a difference with the dew- 
point of the temperature of a fuel cell stack, the temperature of a fuel cell stack, 
hydrogen gas, and/or air. 

[Drawing 9] It is an important section block diagram in the fuel cell system in the 
4th dew-point control processing. 

[Drawing 10] It is drawing for explaining the contents of control in the 4th dew- 
point control processing, and is drawing showing the relation between the 
temperature of a fuel cell stack, and the dew-point of hydrogen gas and/or air. 
[Description of Notations] 

1 Fuel Cell Stack 

2 Hydrogen Tank 

3 Hydrogen Pressure Regulating Valve 

4 Ejector Pump 
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5 Humidifier 

6 Compressor 

7 Water Separator 

8 Demineralised Water Tank 

9 Air Pressure Regulating Valve 

10 Cooling Water Pump 

1 1 Intermediate Heat Exchanger 

12 Radiator 

13 Pure Water Pump for Humidification 

1 4 Air Flow Rate Sensor 

15 Hydrogen Pressure Force Sensor 

16 Air Pressure Sensor 

17 Condition Sensor 

18 Control Unit 

21 Hydrogen Bypass Valve 

22 Air Bypass Valve 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 7] 




[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 
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[oo2 6] ai*«9i=«*fEBjiz«fc*iif. aaaao 

£«*4#X0>gj6 J: y t«< -T-i.<DT% K<b#Jflll=fcl+ 
[0 0 2 7] W«4I1 of=ftftftntz£*M£. 
tf/xi*«l»*xa>s^*«l«i-r«a)-es 

c «#Hffi©a&ttffi£&»f3ftl#LTi»# 
*»a<br*t*l=» anajUffckaftl: 

4. 

[00 2 8] IfiRJgl 1 lcffi4S6WI= e fc+Ltf . #Xina 
4 #X9E« i: 3 BSKKSaaT £ ffXSKi 



#x t £ 1? 3*55: L r m& ZMWt Z = <k # 

LfcA<-o-c. ^©H*«5l=«*f6Wlc«fe*ili. If 

**i~»*a3fc«*»pjiifcttL-c, »=, mPK 

[00 2 9] 

[f6B^roHJSfl)^SI] JUT. *£BJJ©£lta>»Blzoi* 

[0030] *sBiai±. wxiita i ic^-f <fc?i=8&j$£ 
*ifc«**«» *>x f Aizjgffl * *x s = 
[o o 3 i ] [&nmmiy*TJ*o>intffl = a>**t** 

*4S;l!lX$ 1 I*. «;LliBli*S*H ! -S»StE£SM, 

■c**ms ok*ai a) tmitma (smi b> sat 

*MliMltift1tot>&tt&. crofcmmftx* -v<7 1 1*, ffi 
13. Tk^ffil a®]|3ffi*4*-Xt LT*Sg**X*<«<S*^ 

&=.k-emn&Lx. mz.i*s$bmm<»mwi%LkLxm 

[0 0 3 2] K^ajfe^X^rAI*. 7Kitt$>* 2I3§;L 
t.Hfc7K^**X$. *XHE#3l=J:iJIELfetk, ^ 

[0 0 3 3] *J?ti8H# 3 li. n> hP— ;U3L3:.v h 1 

i±. u zfrnzf^m^^tz^mmpuzm^mm 
z-ezmtiLtte-jxts y . xt? ^ tk A^ e,(07k^ 

[0034] cro««ajfeS/XT-Att. 

T«»«»x* <v^7 i i:tttM-i«XMIUBL2 
[0 0 3 5] MI3. C(D^*4mjf!l->X ; fAI*. Jt-SBA^ 

^"U-V-y-6l±. n> HP- h 1 8*->b05$iJfflI(i 

«j&x* 1 i3«*&-r* 0 

[0 0 3 6] COT^mjfe^X^AIZfcLxr. ^*4m* 
X^» -v^7 1 fr&CDSESLiil b.fi!lro^Sl**XI±7kslSli:J$ 
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0>«l|»fll^l=«£oTBSHIl!l^-r & - 1 T-«*^*a!!->X^ 

Art -erosaroiE* susfi-r -5 . 

[0 0 3 7] C©**Mt»*>Xx.M*. «5*4 

*;fcX$ 1 rtl=3*ffl7K£3iJl£l**tf»*ffi^g& 

[0 0 3 8] Z<D5lf33*fliIS3KKl-4|Cli, 3frSP7Ktf> 
Ztl o. 8ft3£««l 1 » 1 2jb<Et&£*vci> 

S1 llr«fc-ytt*««l35KLS<J5«i6zlc<ta)ffflT?S»3?»$ 
4*. IBttltJfeX* -yf 1 <D#B!»l-<fcyS5SJSi:&ofc 

*9**7i>i* i 2icj; y^aiL-c^aiTK'-Kv^i O 
ichbi ^Kict y , mnn.mi'^'r^i*. sssi 
7ki-J: y«*4«jfex^ i £j5r£ros£i=*«rts. 

[0039] je*«BI3StK L 5 ICI*, X? 8 |Z« 

jfe->XT-A-ei±. na&mn*x>y\ 3zmva+&zk 

lzj;y, tt*^>-?8lzSa**i.fctt*^*IBlSft3£ftlS 
1 1 lztt*&LTtt*^5^SSP7ki:a>(fflT?!»3Sai*1i-T*QS* 

Z -ex )iaM& 5 izm&?&. c*u=j:y. iniSSSsfc-e 

&mmi~Afikis*Aif&&i}<Mm-t a c t iz«fc y 
x&u^sti-aaji^-r*., 

[OO4 0] 3Ef=> «S«af!->x^AT7l±> =>>7isy 
■y- 6 OTfll&Kt&lt *»*t£§i<D3&»£ «ffi1-S£Si3!t*-tz 

1 |z&*S£;h.££»<DIE;&£&ai-f -&£SUE7l-tr> 

fiei. ammanx*-/? 1 tssstiti^ijex 

1©S&«tt!g3mSJg£&ffi*4tttS*>-9-i 7 
fc£fltx*>. fc-fe>-»M 4-1 7 1*. &&Lxmtz-k> 
+HI-^£=i> ha— a^l^-v h 1 8lcft&-f 
[o 0 4 1 ] 3> SP— ;ua.~ -y K1 8I±. 45-tz>-tM 
4~i 7jt>Ne > ro-fe>-y-«#icS-3i.vc, Kfititevxf 

=>--v h i sit. as**m;fex$ -v^ i ottsrasc-c. 

[0042] mnnteis^^cnwim iut\ ±&a> 
1 si-«fc^«i s^«ijfflifflia~«4S^$ijfflifiaair^i.x 



[ o o 4 3 ] rsg 1 s^Sffliffiaj * 1 s&wwmm-o 

It. 3>hP-jba-vM8ll SS*4*;feX*-;/-? 1 
A>t.0l»ydiL«35 *<*#^*&l::, *Jft?JX 

&v/x.i*&is.as&tt<?z>. c:<o.h#. p>kq 
s-ju-cttmm&x* -V* 1 <D»*«ji. -r^*»«8^ 

*7&X5 v>? 1 ©a^^ffilSL. m?S©:*:#4l-(&i:-t 
g££S<-r£«fc5lcJn&ffl#**>? , 1 3G>5EM«£ 

-fa. 

[0O4 4] CC-P, -V^7 1 0)*3R«1 a 

ICfc^Ttt7K*3!)<SlClC«J:y>B»**l (H 2 -»2H + + 
2e~) , 3£SL«1 bl-fcL^I*^ai-'&*ih.SS3S 
<t, *SS«1 Bfr*0>&m (2H+) tCDStSfCky* 
A<£j£4:h-5 (1/202 + 2H + +2 a~-»H 
2 o) „ £S&tf*f&#X<DB£*<<S-f ^S£#lc:tfx 

<os«^»«-r*fcto. *iS*ya<*£L*>-r<fc'& l( 

[0 0 4 5] *fc. «*4*;t!>XS-;/$ 1 a>«:Jt±. 03 
l-as"f cfc 5 Kftmfcjfex $ ? 1 & Offi y tiJ L«3SA< 

1 <D#SSfc*j!><*#<fc£fc«K J»^*^X5'V<7 1 A^P> 
<DBiyabLm3Sj!)<*#t.M§:±:\ K^m^X^-v^ 1 ©5^ 

iPTK a □ \z *>• it •& 3^sp* as i: oas^ * < jjc * . 
zo>tz#>* «*4«*x^«v-> i ^p,roisyaiL«3itA<A 

[0 0 4 6] K^mJthx^-y^ 1 l±. 0 4Cit 

[0047] @3ao:i2!4 j;y. mnnftxzv? -\t< 

7KH A£E Da L T J8E*^ Llz<LvCi:^^-r. 
(tot. ffi«^«#KKro$£Jt£R&Cfctf>l-. 3>hP 
— jU3.n.yhi 8li. HSIz^-r^dti:^— ^;U^#fi8 

SDSH5<DaiPi-fcit*sa&t;/xi±7K***xa)S^ 

Kd-;Uzl-<v h 1 8lcJ:y^!|!4*5feX^^^ 1 leg* 
$H*S.SlzS"3^fcttlSffl*6*7K>^1 3 OlEEbS©) 

[0 0 4 8] ~ " 1?. a> hP- )\,=l—v h 1 8I± % m 
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(s<-rs. 

[0049] c©*illjft«»*31*-r*a>ha— 
=l-V hi 8 £B*fc&^B*vX^AI::«is;h.lis 

StK0>l£it£R&i]:U Bft«ttBffr=l*Bftff:KBfffl> 

£>h*< LT7Kf££yt7>fB±£l».itr*<, 
[0050] Lttfot, COT^mjtilvX-xAlZ^tL 
lis «S*4mifeX'S'-v^ 1 CDMiE«Sil-:tti^c,-r. 

aBBBBS'XT.Mcj.ft.ti.. BBttttBB&tfBftft 

£ it® L T »D;Sffl$i67k;Ha«ro * c A<t? 

#4. 

[005 1] ftfcs -t&CDmi <ORfr^M?15i:^2C7>RfT^ 
Btt.bonottttttBttBBoaiSttn'K 

[ O O 5 2 ] 2 Sj^BBBBJ b 2 BBMBBBl? 

ttfc%B»B»x* i 'MDffxttBaO'XsiMSft 

[0 0 5 3] ffzUAtHWUMlzisi^x, a>hP— ;u 
i-V M Sits «*4B;feX* 79 1 0>fift«ttfiB$l= 
l±> «B«ttB»*1-J: y Xh-f+tf: (SR) £i^< 
r* «fc -5 l-7kJ&tf»E#3 atf/XI*a >?l/7i^6 £#] 
^-T-So ---t?s X h-f^tt-hlis 

WT?©sB#xai=»r4«B:tf;*a©ifc^fcy. ant 

ttBBUI* r i j J:y*#<i:fl||=«|»4*ift 0 
[0054] £fcs CO«2S^i*J{Blfflai=teL>T. 3 

> hP- ;u-o.--v h i 8 1*, meizm?£o\z\S.M.isjtt 

mmoi^h^^-it^mK-r^tmz^ 0 7c:^-t<fc?i:: 

Bft«ttBW©BB*B<r*«»*r*. a^KQ- 
;U3.- -v M 8 lis WSCIzS 6 7 IziS-r J; 5 &t 
— ?^*1B«U tt9Hr>-9-l 7*&0H::/-y-BBI=* 
"31*Tt— :7;uSr*HLTX h^+ttBtfBjSlSBBL 
T7k^liE#3s 3>^Uv*6X(4lDBBB*#>^ 

1 3 *««-r<&. 

[0055] zmcctys mm&timtemnit* xh 

-f*£b£B<r&<!:s tK^<S1 a-C-litt*SUfc7K^filc 
»r«BB**LS*Ba©«*a<**i:*f::. BBB1 
b "eiittB Lfc^afil-*fT £5lS£j£7kacOii]#A<3g. 

y. bbbb** >^ 1 rt-cttB#xi=**r4*#«>« 

nA'lTLT I^IMI L *>r < ft 4 © l= » 



[0056] Lfctfot. t2ifiMMlicff53> 
lis itfBB«ttB-Cfc4.J:*l=. B 

ft*#xai;/3s,i*BB#x«)Bj»«art«)9ta**:* 

Xii^*4**xrosiEjIS*^< LfcCtl3«k5BBBK0> 
l£JS*R6ihr-S>Cs=*<T-#s «l.UMWU&lfcKL 

Jh t £ J: y JfH ICM3S * 1± 4 C <t A<7? * 4 o 
[ 0 O 5 7 ] rm 3 g&Mff B« j B 3 gBMBBS-C 

lis i©asi=*-3'ivc, *B*rxa 

i;/xiisaa>Bii**JBr-5. cc-c, bsrbjisx* 

•7^ 1 <D;gJSst LTlis B^liBftBSfex* >v9 1 coft 
iP7kAPWjiic7)J^iP7k;"aSSffl^S. n>hP— ;ua.- 

v hisit, bbbbx* 1 ©jgjt^r-fe^-tHi 

#*«B-fe>*l 7^t.A7JLTs ?#>BBLfeH8i:: 

^r<fc5ftT— ^;u^#5SLs i©a 

Ls BttB&X* 1 tDStti:7km^X2ii;/Xli^ 
Ba>S£<!:(D2£ B#fcl=** < 
[0 0 5 8] slHl-«fcy s B»BBX*«y*ia>BS*« 
fiLMi^rlziis H 4 i=s-r <fc 5 i=BA©Bftl=«r *B 
»BftEfl>B<lt*<il>fcl^fc«>. BttB&X* 1 OTTk 
Bffil aStf$SSl bT'C7)7X^7?xaa^fi*l-» 

r«*#«©«*a«iii.u *-y b < a>7k»*<ssir4 

C £ lc*N£-f S c t *<T* # -5 . 
[ o o 5 9 ] 4 BBWBBB j B 4 BjS^i^fflSr- 
lis 0 9ir^-r«tdl-:s *B#xBBBBL i |=*BB 

1 a$/\V^Xr47X^/\V/N*X3il»L 1 Is 
3SSSL3ls:^m®1 b*y<-</N-X-ri)?gmA-</<X3KS& 
L1 2*l6lts 7k^/W/\°X35S8L 1 1I=*B/W/<X 
#2 1 s Bft/W /<XSSBU 1 2|Z^S/\*-</<X#2 2 
^!SI+fcfiS*4mjfe->X^AirfcL^s =i> h-a— jun.- 

v n 8iz<fcy7kB#xaot/xiiffiaa>BjSS»JBi= 

*]fflir-sSo CCZ>££, a> ha— V 1 8 lis rT 

2 2 a)HK«Mli:«fft«C «!: Iz* y , 7k^*'X t B 
^<t-eSi]<lls:B^^fi]^r-5» slOt^s n>ha— ;u 

j.--vn 8iis iPSS5*ffiisr-5*B*xai:jna 
s§5^jtjaL^i:l,^7]c^**xa^:<7>fI|•&s atfimass^ 

iSisir'5S§iai:^P;SS5 ^ jSislLft:L^i!-^ai:s7)iiJ 

^ ^su^r*. 

[0 0 6 0] B4B^$i](SPi!&S*ff5st:#s 3>hn- 
)\,ZL-y h 1 8 lis ^toffiffilLfcHl OlCSrst^tt^ 

Ttk y tis^i: s*ici4ffiaa>B^*7kB*x©Sjfi <fc y 

tB < L s &nW.7&*. * "j 0 1 <DBBA<Br^aje t tt y 
tBt^a#l=liSa<DS^.**B#x©B^i«fc y tB< r 

^>«fc5ICs 7k^/\V/<X#2 1St/^m/<'f/<X#2 2 

©MB*W«r*. 
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[0061] ::;h.iz«fcy s **tii ai::oi*-ci±f*3SB0> 

SJS-eTk^iA^lSJra-r -5 d t l±& < flnjgSt 5 I- .fc&JiQjg 

5 let a *amx*\ £ *ut=7k»&t^si5i- ct y 

[O O 6 2] 1 <D2Mfttttl*J»frl= 

susses 1 bir* as =ft 

**/W/<x#2 iat;ssi/<-ry<x#2 2s«<wri) 

[o o e 3] mtmmx* vo i otsk^ki^r^i:: 
i*. B5» : ?■««K)8l^«;«*■fr^^t^fc4^>l=*JR*•xJ&l; 

inM 5* $r v * 1 

l=«fc y W6B**X*lc^-r -&*»*<Dia^A<S5 < y , s 

am i b -r?iisi£*)S7kA<j»s-r l# 

1 a <fc y VJ>& < Lfctfot^ 3 > 

*y tB<-ri>«fc-5l=*«/W/<X#2 1 aiXSft/W 
[0064] cro«fc-5fc»4«j§fHWfl43£*T-5 3> K 
fdU **A>f 2 1 &.lf&.%/U A*#2 2£fl|jL 

i-«fcfttf. *3RSi attain bt-c^e-rsjajiSi 
a &TS&fm 1 b crt ir«»Kffi©te«nf>*is* y i-<t 

[0 0 6 5] fcifc. C©fc4 8£flH9ffigT-l±. «m* 

tunns* itsc it mm lt t, ^«<Djas£*»-r-s c 

[0 0 6 6] c<o|g4fi^$(!iai«kS-ei±, 
X&*a3ft8&L 1 rc7K3RA-</\-X3StKL 1 1 £18:1+ -Si:* 
ir, ^9t«|&3S?SL3lz^Sly<-f/<X3S»L 1 2 £igl+ 
•S-ffi||-^t>r!ft^Lfc3!i^ 7KS!*r*&»63itKL 1, ffi 



[0 0 6 7] ftfc\ J:i$(7)lll6fflBffil±*f6BJ(7>-^T? 

IE C r fl* <0^MA<W«lt? fe •& c t iiitom-v fc 
[0 0 6 8] *fc. -harotK****^^^-!?!*, All 

^St«*&3SKL3f»JT-ro««*£ftiJ«l-r-5-i:T?, ±& 
[ElScofBm^iSIH] 

[0 1 ] *^£iSfflLfcK#4*5te'>XTA<D«lst£S 

[03i«*(t*x ^ -v * *x y a-r*jso>^# * 

II & $ Si no r 4 «> ■ t? fc 4 . 

[si e] &2&&®w9&mizt$rtz>tnwtomziiim?& 

[E7] m2S^s6ij«i«iai-fcit-sfiji9w§£Si^-ri, 
ttowia-e&o-c. «*4**x$-v^e.i5iya3-r«3K 

[gis] *sn&wm&mzmihiempv&&wft-tz 

[0 9] H4BiS*l|«I«lSI-i3lt^«!S^*jl!!->^irAI- 

fci+«,sai«fi!i:0r-i6-s„ 

[01 o] m4n&mwmmizt$n%MWf*iw-2mwT 
[^HiroiftE] 

2 *3S^^^7 

3 *3II!E# 

4 X4f<7^^>^ 
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5 J)U;jj!3§ 

6 aZ/^U-y* 

7 7K#j§f^ 

8 «7K$>£ 

9 ^^I@B£# 

1 o ;^iP7K^>3f 

1 2 ^vx£ 



1 3 JP«fflK!7k*>^ 

1 5 *^Ji^-t2>^ 

1 6 £fU3E*Hz>-* 

1 7 ttSs-tz>+>- 

18 =1 > hP-;ua-^ h 

2 1 jjcX'^/tXft 
2 2 



[11] 



[H2] 



18 

S 



3> hP-^-y H*~7 jg>»g^ 




[13] 



[B4] 




[15] 



[16] 



111 

13 

s 

w 
o 



VUttLWHSMB 



